Combination of anterograde tracing with Phaseolus vulgaris-leucoagglutinin, retrograde fluorescent tracing and fixed-slice intracellular injection of lucifer yellow.
A method is described for visualizing, in one histological section, three successive components of a putative neuronal network in the central nervous system: (i) fibres from neurones in an area A that innervate (ii) dendrites of morphologically identified neurones in an area B projecting (iii) to a specific target area C. The tracer Phaseolus vulgaris-leucoagglutinin (PHA-L) is injected in area A in order to anterogradely label fibres and terminal varicosities in area B. In the same surgical session, the fluorescent tracer Fast blue is injected in area C to retrogradely label neuronal perikarya in area B. After the fixation of the brain and the preparation of 200-microns thick slices, cell bodies in area B containing retrogradely transported fluorescent label are intracellularly injected with the fluorescent dye Lucifer yellow. This reveals the full morphology of these cells. Hereafter, the slices are resectioned at 30 microns and subjected to dual immunocytochemistry with different chromogens in order to visualize the transported PHA-L (chromogen nickel-enhanced diaminobenzidine, blue-black reaction product) and to stabilize the Lucifer yellow (chromogen diaminobenzidine, brown reaction product). As a result, the PHA-L labelled fibres are stained blue-black, whereas the perikarya, dendritic trees and part of the axonal configurations of the retrogradely labelled, Lucifer yellow injected cells are stained brown. The relationships between the PHA-L labelled afferent fibres and the dendrites of the intracellularly Lucifer yellow-injected, retrogradely Fast blue-labelled cells can now be studied in detail.